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METHOD FOR OBTATN TNG PRODUCTS ENRTCHED IN PHOSPHO- AND 

SPHINGOLIPIDS 

The invention relates to a method for obtaining products 
5 enriched in phospho- and sphingolipids . 

The importance of the role, which phospho- and 
sphingolipids play in the human body, is becoming clearer 
and clearer for the biochemical and the biomedical sector. 

10 Especially the group of sphingolipids is one of the most 
important groups of the lipids that are found in cell 
membranes. They intermediate in communication between 
cells, signal transduction, immunorecognition and the 
definition of the physical condition of membranes and 

15 lipoproteins. Moreover it has appeared from present 
research that sphingolipids can act as intracellular Ca^-" 
transmitters . 

The importance of providing a simple industrial method 
2 0 for obtaining products enriched in phospho- and 
sphingolipids, which can be processed in the food 
industry, also immediately becomes evident because of 
this . 

25 The purpose of the invention is therefore to obtain in a 
simple manner products enriched in phospho- and 
sphingolipids, therefore through the use of simple 
mechanical means and simple additives. 



30 



This purpose is achieved through a method for obtaining 
products enriched in phospho- and sphingolipids, whereby 
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the product is obtained by ultrafiltration over 
membrane. The membrane preferably has a cut-off value 
below 20, 000 Dalton. 
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Although generally phospho- and sphingolipids have a 
molecular weight that ranges from 300 to 1,000 Dalton, it 
is surprising to ascertain that the greatest portion of 
these phospho- and sphingolipids after ultrafiltration 
with membranes with cut-off values ranging from 3,000 and 
20,000 Dalton are in the retentate. This phenomenon can 
be explained through the fact that the phospho- and 
sphingolipids are most probably still in fragments of 
natural fatty globule membranes, through which the 
phospho- and sphingolipids are retained. 



In a preferred method the product is obtained by 
ultrafiltration of by-products rich in water, directly 
obtained from the processing of milk or obtained from the 
further processing of these directly acquired by- 
2 0 products. 

This has the advantage that economically inferior products 
or waste products from the processing of milk can still be 
upgraded to an economically worthy and nutritional 
2 5 product. 

In a more specific preferred method the aforementioned 
membrane has a cut-off value ranging from 5,000 to 10,000 



Dalton. 
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This has the advantage that after ultrafiltration the 
phospho- and sphingolipids are found in an optimum amount 
in the retentate. Below the lower limit of 5,000 Dalton 
there is greater chance of membrane blockage and above the 
upper limit of io,000 Dalton the phospho- and 
sphingolipids partly or fully permeate through the 
membranes . 



In a preferred method the aforementioned by-products are 
10 casein-free prior to ultrafiltration. 

The advantage thereof is that the casein can therefore 
have no negative effect on the product as ingredient, 
because casein is a dominant proteii 
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.n . 



If the products are not yet casein-free, the 
aforementioned by-products are preferably made casein- 
free . 



Through the implementation of the method a product is 
obtained that can serve as ingredient for "functional 
food", this is food with a health promoting affect or as 
basis for processing into "nutraceuticals" , these are 
foodstuffs that clearly resemble a medicine. 

In the method the following steps are preferably 
implemented: 

- filter the casein-free by-product via cake filtration; 
adjust pH of the casein-free by-product with alkali to a 
3 0 pH between 6 and 7; 
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- separate the casein-free by-product by ultrafiltration 
into a retentate and a filtrate, whereby approximately 
all phospholipids, of which the sphingol ipids are a part, 
are in the retentate. 

5 

This method has the advantage that it is simple and that 
simple means and simple additives are used. 

The invention further relates to the use of a product 
10 enriched in sphingo- and phospholipids, obtained by 
ultrafiltration over a membrane, as basic material for 
the preparation of "functional food" or as basis for 
processing into "nutraceuticals" . 

15 The invention also relates to food or a food supplement 
that has an enriched sphingo- and phospholipid 
concentration, obtained by ultrafiltration over a 
membrane . 
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2 0 In order to obtain a product with a certain amount of 
phospho- and sphingolipids, all types of shunt flows are 
taken that originate from the processing of milk. There 
are processing possibilities of milk, among others: 
• the skimming of milk, whereby cream is obtained. On 
the one hand butter can be made from the cream, with 
buttermilk as by-product. From the buttermilk casein 
can be extracted, through which whey occurs, which is a 
further by-product. From buttermilk fresh cheese of 
the quark type can further also be made (see PCT 
patent application PCT/EP/007963 ) , whereby again whey 
occurs as by-product. The cream can also be processed 
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into butter oil, whereby apart from the butter oil 
cream serum occurs as by-product. Butter can also be 
processed into butter oil, whereby apart from the 
butter oil butter serum occurs as by-product. 
» production of fresh and ripened cheeses, whereby apart 
from the cheese whey is obtained as by-product. 

Out of all the by-products mentioned a product can be made 
that is enriched in phospho- and sphingolipids . 



The by-products that are obtained with the preparation of 
butter and butter oil and with the further processing of 
these acquired by-products do give a greater output of 
sphingo- and phospholipids and are more economically 
15 processable. 

If the by-poroducts for the process are not casein- free the 
casein is removed prior to ultrafiltration. This can be 
effected on the one hand by acidification of the products 
containing casein by either lowering the pH with 
inorganic and organic acids to a pH of ± 4 . 6 (isoelectric 
point of casein) or adding lactic acid bacteria or on the 
other hand by rennet coagulation (= addition of the 
chymosin enzyme) of the products containing casein. The 
by-product is then centrifuged, through which a top 
casein- free fraction and a bottom casein fraction is 
obtained . 



Then the final ultrafiltration process starts. The by- 
products that are already casein-free of the by-products 
made casein-free are filtered via cake filtration, for 
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example on a Buchner filter. The pH of the by-products 
is neutralised with alkali to a pH of ± g . 75 . By 
ultrafiltration on a membrane with a cut-off value 
ranging from 5,000 to 10,000 Dalton, a retentate and a 
filtrate are obtained. Approximately all phospho- and 
sphingolipids are in the retentate. 

Apart from the presence of the phospho- and the 
sphingolipids in the retentate, all other functional 
proteins, among which membrane proteins, immunoglobulins, 
lactoglobulins, etc. are also held in the retentate! 
because a membrane is used with a cut-off value below 
20, 000 Dalton. 

Thus a concentrate is obtained that has an interesting 
nutritional value. 

This concentrate can be further lyophilised or spray- 
dried, so that it is available in powder form. This 
powder can be further processed into "functional food" or 
into "nutraceuticals", for example in capsules or in the 
form of tablets . 

The membranes that are used are organic membranes, among 
25 which PES (polyethylsulfone) membranes or cellulose 
membranes. Ceramic membranes can also be used, but these 
do give more sedimentary deposit of protein components and 
are therefore more economically disadvantageous. 

3 0 The method according to the invention is illustrated in 
detail in the following examples. 
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Examp le 1 

Preparation of a product enriched in phospho- and 
sphingolipids on the basis of sour buttermilk, obtained 
from the preparation of butter on the basis of acidulated 
cream, via ultrafiltration with a pBS membrane with a cut- 
off value of 5000 Dalton. 

Following process is implemented: 

- acidulate 2000 ml buttermilk (pH 4.3) with HCl to pH 
3.3; 

- centrifuge 15 minutes at 3250 rpm; 

- separate top whey fraction and bottom casein fraction; 

- filter whey fraction on a Buchner filter with a 
Schleicher & Schuell 595 M filter paper; 

- adjust pH of the whey fraction with NaOH to pH 6.75; 
the whey fraction has a volume of 500 ml; 

- ultrafilter whey fraction, 390 ml retentate 1 and a 110 
ml filtrate 1 are obtained; 

- as test to see whether a further concentration is 

possible, the whey will again be ultraf iltered and 
200 ml retentate 2 and 80 ml filtrate 2 are obtained. 

The acquired fractions are analysed: the dry matter 
2 5 content, the amount of protein and the amount of fat can 
be seen in table 1; the amount of phospholipids and the 
amount of sphingomyelin can be seen in table 2 . 
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Table 1: 





dry matter 
content (%) 


amount 
pi'otein 


of 
(%) 


amonni" nf^ Fsi- 
(%) 


buttermilk 


9 .45 






3 


. 66 




0 . 72 


whey fraction 


6 . 27 






0 


. 65 




0 . 37 


casein fraction 


13 . 15 






7 


. 83 




1 .13 


retentate 1 


6 . 54 






0 


, 74 




0 .33 


filtrate 1 


4 . 65 






0 , 


. 24 




0 . 01 


retentate 2 


7 . 09 






0 . 


. 88 




0.41 


filtrate 2 


5 . 00 






0 . 


,27 




0 . 01 


Table 2: 


















phospholipid content 

g PL/ 10 0 g product 
g Pli/lOO g dry matter 






sphingomyelin content 
g SPM/g fat 
g SPM/lOO g product 
g SPM/ioo g dry matter 


buttermilk 


0 . 
1 . 


14 
43 










0 . 04 
0 . 03 
0 . 31 


whey fraction 


0 . 

1 . 


07 
11 










0 . 03 
0 . 01 
0 . 19 


casein fraction 


0 . 

1 . 


22 
78 












retentate 1 


0 . 

1 . 


13 
95 












nitrate 1 _ ■ ■ 


retentate 2 
filtrate 2 


0 . 
2 . 


14 
00 










0 . 10 
0 . 04 
0. 59 



wo 02/34062 



PCT/BEOO/00130 



10 



Example 7. 

Preparation of a product enriched in phospho- and 
sphingolipids on the basis of whey that occurs as by- 
product from the preparation of fresh low-fat cheese of 
the quark type (see PCT patent application PCT/EP/007963 ) 
by ultrafiltration with a pES membrane with a cut-off 
value of 8000 Dalton. 



In this ultrafiltration process ultrafiltration 
effected only once, through which a retentate and 
filtrate are obtained. 



IS 



The acquired fractions are analysed: the dry matter 
content and the amount of fat can be seen in table 3; the 
15 amount of phospholipids and the amount of sphingomyelin 
can be seen in table 4 . 



Table 3 



whey 5 7]^ 



dry matter content (%) amount of fat (%) 

0 .40 
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Table 4: 





phospholipid content 

g PL/ 100 g product 
g PL/lOO g dry matter 


sphingomyelin content 
g SPM/g fat 
g SPM/100 g product 
g SPM/lOO g dry matter 


whey 


0 . 07 

1 . 15 


0 . 02 
0.01 
0 . 15 


retentate 


0 . 20 


0 . 02 




2 . 84 


0 . 02 
0 . 26 


filtrate 


0 . 01 
0 . 10 





0 



From the results of the analysis of the sphingomyelin 
content (g SPM/lOO g dry matter) , as shown in table 2 and 
table 4, it can be deduced that the sphingomyelin content 
of the retentate is double that of the sphingomyelin 
content of the whey. 

It should be noted that this final concentration can still 
be increased by diaf iltration, whereby water or a watery 
fraction is added to the retentate, after which 
concentration is again effected. 
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CLAIMS 



1. Method for obtaining a product enriched in phospho- 
5 and sphingolipids characterised in that the product 

is obtained by ultrafiltration over a membrane. 

2. Method according to claim 1, characterised in that 
the product is obtained by ultrafiltration of by- 

10 products rich in water, directly obtained from the 

processing of milk or obtained from the further 
processing of these directly acquired by-products. 

3. Method according to one of the claims: l and 2, 

15 characterised in that the aforementioned membrane 

has a cut-off value ranging from 5,000 to 10,000 
Dal ton. 

4. Method according to one of the claims 1 up to and 
2° including 3, characterised in that the 

aforementioned by-products are casein- free prior to 
ultrafiltration. 

5. Method according to one of the claims 1 up to and 
2^ including 3, characterised in that the 

aforementioned by-products are made casein- free 
prior to ultrafiltration. 



30 



6. Method according to one of the preceding clai 



ms , 



characterised in that the following steps are 
implemented : 
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filter the casein-free by-product via cake 
filtration; 

- adjust pH of the casein-free by-product with alkali 
to a pH between 6 and 7 ; 

separate the casein- free by-product by 
ultrafiltration into a retentate and a filtrate, 
whereby approximately all phospho- and sphingolipids 
are in the retentate. 



7. Use of a product enriched in phospho- and 
sphingolipids, obtaine;d by ultrafiltration over a 
membrane, as basic material for the preparation of 
"functional food" or as basis for processing into 
"nutraceuticals" . 

8 . Food or food supplement characterised in that these 

have an enriched sphingo- and phospholipid 

concentration, obtained by a method according to 
claims 1 up to and including 7 . 
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